(1 9) K0REAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 

(11 publication number: 1020030009464 A 
(43)Date of publication of application: 29.01 .2003 

(21 )Application number: 1020027014691 (71 Applicant 

(22)Date of filing: 01.11.2002 

(30)Priority: 04.05.2000 DE2000 (72)lnventor: 

10021731 

(51 )int. ci C07F 9/6574 



(54) CYCLIPOSTINS, A METHOD FOR THEIR PRODUCTION AND THE USE OF THE SAME 
(57) Abstract: 

The invention relates to compounds of the general formula (I), 
wherein R1 , R2, E, X1 , X2 and X3 have the definitions in this 
application, obtained by the cultivation of the Streptomyces 
species HAG 004107 (DSM 13381) and to the physiologically 
compatible salts and chemical equivalents of said compounds. 
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(81) 43^ ^^*\ : t4M4, 4=n)H4, .SL^eM. i^M°> - 

=H = ^Uh14, HMolE^ £7}b\*\, «4lL f4^, ?fli44 ; f^, ^4, 

S-H, v?i\v}EL, ^CE, <S4, H^M4=. *j7f4 ol^^cf _ 44^=, 

efl^S, ^-flJf-SH. 4^*14, 4^7}^4=, 4?ll5iM4, ^4 

3, ^4a, tasiH. ^^h, £smq4, #^>?14, 4*1 7l^, fsa^m^ ^ 
<H4, E^m^=s«>ji, -fH^iq-, -f 44, -f mi^, i=JKt. 

3*1*}. =r#, i*Ha. ^7fl£, 41HH3H, *6|^W, 2^^7h SbI 
T-I^U". W*}, ^-o>=3)^, €3^, 2.#«l3, ZLE1144, 

AP ARIPO^-^: ?ti4, *±£., £43, ^r4, -f44, *H4*i)£, 7}4, Qv] 

4, ^ «>«^. S.#nlH, 

EA -R-el-Al^s.^. 420,1^^ o^l^j-o]^ ^4^, ?1 a 712:, ?Wlit;f£«h 
^ = 3^1 4 

EP 4lW: J2.£M5W, ^H, ^o|^, 40^ ± ^o] : 0 j. 

= , 44 1J f=a., s.42, Mll^H, lift, 4 0 E^, 

OA OAPI^-«l: ^- = 7)4^, »M f^M?}, « 4=, _ 71 

tfl, £4 Sel4M, = , 4H, £j>, 7H4;£, 

(30)^44^4 10021731.1 200040510411 4H(DE) 

(71) o^e}^ 44 JE^^e 7fl<3afl4 

4U -65929 ItaflM ^4^^4*1] 50 

(72) 4^4 4 1 611^14^* I 

^■^65817^=^4^ -^^--f^^HM^e 

4U65428fl ^>°J 3 2)] h 4-kii j j 

^s^t>14<?g 

^-^657192.^4^ i»^!«!7 

4H63322£| ^24534^01 JjLa 4*)l H 
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(74) tfl^l^l o]^3. 

^m^- : s# 

(54) 43 42: fj-fj ^ -§-51 



£- ^^J^^Hl^ # HAG 004107 (DSM 13381)5] «fl°cH] S)«fl 15] Sj-tff- °]S\ ^B] 

43 «1-§-S|fe <* ^ 443 ^b&ofl 44 2°14. 

443 i 




47RH14 R 1 , R 2 , E, X, , X 2 « X 3 £- £€«H3 ^3]» ^4. 

£ 3L4, ^S^, **1 34*1) 4°ltSli!} S ^343^ *l-g-£]^ <3 $ 443 ^ 

*S*H? ^ ^ 4°l#2]Si4 £^ °13 ^al^iS. *l-8-3fe <?§ Slfe ¥7>1-* 444fe 4*1143 ^1^1 
6\) 443014. 

iSSlSfMi-Mli * HAG 004107, 4°lf5]ai€, 34*11 = e)^»| f ^ ^ _ ^aj 3. 



£ iS^£4 6 H^ * HAG 004107 (DSM 13381)* ^44*1 ^ 5Utt l-elfe- 

4^4 441", ^°}3\$iH*W±3. Ik 443 ^7\^o]} 44 %o]t\.. 4 ^£ f?^ 4°l#2]3LiS 

5] 42 4^, HAG 004107 (DSM 13381), 4»lfi!]Ii€ U °13 ^3]43^S «1-g-^lfe- "9 3? 443 ^7}- 

#2] ^M1^12] -§-51, 4*1 e]4*1] ej^i^^d, ^ * AMSBli^ £^ ^343^ ^43tt <g 3Ett <>] °] 
^7>#* fftfe 4*H1 44 ?H4. 



2] 4*1) S^lf- 444^ -B-H]47fl ^ 52 tt 444 4444 4 A d (diabetes mellitus) °] 4. 4 A 3 

4ix^4 4^ tfl4^ 44^3- 44 14 ^5L£] ^7fS ^443^ 43H4. cfl4^ 444 <U^4 ^ S^r 4# 
^ 4* 4^°11 7l°l44. °J#4 44^ ^44 4^ #^4 4°fl tj^ 34 °14 44* iM44. 4 

S 4^4^43 t$2\ 44 A 3 (gluconeogenesis) 431, 44 ir444. £4, 34 2:3°1133 4#4 

44 4^3 W>5 £4 4#4 -44 Ji^oi 444*11 ^7># 443^3. t - x1 * o va> ^^.^ - 

7M?14. ?11 £4* ^ (ketoacidosis) ^^4^, ^ ?IM(«Mlt>, ff -^H-^H^E] a a>, 44^)5] ^ ^7> 
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*M ^ -g-Aj-t iSfltft}-. 4i^4 443 7>4 *4 4 A 3 tflApJ ^sj-^l <y^3 3 o/ 0 ol-y-o] 4^ £ ^ ;*} 

4i^ 4 A 34 7>*H 44*1 "H4 3«3°J ^^JI 514. 444 4 A <3 4i^§3 ^1 = ^1 SE^r *14*114 nfl-f 

4^44. 



4ix^4 914^ t>14#^ -Sl^g (NIDDM) ^ ^111^ 4i^A^ 43tt -$4^ 4i^ ofl-Mfe". 

^i^-f ell44 ^J^IAS 4<^44. ^i^-f 511421 44 43^ *34M /? 44^ 4«1« ±443 44 

€ ^ £^ ifl^* iL44^ 3°14. ^14, 4^7? 4^4 44fH £4 44sM44 44. 
444 471 £44 4 $14. ^14 ^4°1^ 44 4JE4 l°l^el 44443 47H- 

4*H1 *14444 ^^Ai?J4: 



• 44^14 *lHli<HH tfaii 444 f7fAi?ia, 

• 44€4 4 ^ 5-4°M #s]s4 ^4 ^7M7l jl, 

• 44€4*144*H4 q^JL, 

• 4H:44 *1443 *14 2^3.3 444 f7M?m, 

• 4#4£ 4^1^451 44* 47M?U 4B«^ 44^ ^ 7 H44. 



<?1#^5] 7^4 4^4 Jl4 ^ 44fe *144*1)3 3*IM4. ^lll^ 4i^3 ^4, 4443H1 tfl4 °le|4 244 3 

ol4 3:43 oj*] o.^ ^^av 4^3 - 7>7l . 3^44. ^ 0.3 ^4^ 4 444 (gluconeog 

enesis)4 444al #3?°1H 9^SL±2\ 4-§"|- 4^44. ^4 4£<H1a-] 445)^ ojaj.^ ig^K^l ^ <y 

£fH 3*ll 3*l]£]rr ±% x=£ -44 A 3 b!4*11(HSLH 34 *1443 4#4 444*117} 2444. 444, HSL 
5] ^ ^1 <ei 3*11^ 444 #44?143) 4434^ 44 ^4-t 4±4« 4 514. 471 44 
tfi4« 4^4 34444, 41- 44 A <3 U4°ll tfl4 ^-8-3E £4 444 344. 444 

443. 4*fl, HSL 9J 4t 44*113 444 3*11*1171- 443 4.2.44 444 443 3. 44. 



44°11 4 = 4, ^47fl£, 4 A 3# ^4 is^£44^i * HAG 004107 (DSM 13381)°! 44 4£°H^1^4 
47l lig -44^ e14^1# ^^14^ * A ^?I 444 ^4^1 ^^1^14 ^ A ^4 4 Sl4fe 4*1S4. 471 4 
44 4^ 4444 4t!1 (4°14°1#) ^ ^144 4^ifl5. °14<H^1 jl ^4^14 4°l^^.s ^^114^ 471^^4 

6 1M«»14. 4di^ xfl4°H ^€ ^444 4^ 4 f£r ^4^1 ^-4[R. Neumann & H.H. Peter in Experientia, V 
olume 43, pages 1235 -1237, 1987] 4^114^1 <=>l]^Efl4^ CGA 134 736-°-^ 7]^5\%°_^ o]i>- 

?:4[T. Kurokawa et al., J. Antibiotics, 46, 1315 -1318, 1993HH 4H4 444°! 4°l#^i^HA^ 

=!Si4. 471 4^3ii5L 9144 4444 4^1^9J el4^1 4^4 4^1 4^4. °l?li 4^14 4444 4 
4^*1 44 44 4^, S4 4 A d 44^4^1 44 444°1 444^ 4^4 4^r4. 



44 A i, 4 4^4 S-^r <$mn * «142| °ls]4 ^Efl5] ^44^i 44^1 12] 444, ^ °1^1 1=1^ 
^S. *14slfe- ^ ^ 44^ 47>4*11 44 3°14. 
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443 I 



43334, 

R 1 (1) 33 SE^r «f3, £4 £tt 4^44, 4-B- - £tt 33^4343 1 21.2, 3433 ^34 (1.1) -OH, 
(1.2) =0, (1.3) -0 -C i -Qs -41(33, !1£ 33 £tt^334), (1.4) -0 -C 2 -Q -134(33, 134^ 
33 SE^r «M134), (1.5) -C, -Q 11£ 33 £^334), (1.6) -41, (1.7) -C , -Q -11 

(1.8) 331, (1.9) -NH -C , -Q -11(33, 11£ 33 SEtt «h334), (1.10) -NH -C 2 -Q -131 ( 
33, 131£ 33 Stt 4334), (1.11) -NH 2> (1.12) =S, (1.13) -S -C ! -Q -11(33, 114 33 
4334), (1.14) -S -C 2 -Q -SJtlipl^, 1314 33 3E^r4334) i&-cr (1.15) t^pll, 443 1.1 
33 1.15fe- £4 47>3 44€ 4 214)3 ^1«H 1 - E^r 3444, 4^4 2 33 303 4±3; ^ (2) [ - 
4! -(CH 2 )J m ^l 3433 &34 *|«*| i.i ufl*) 1.153.^ - 2E-& 3344 -[ -41 -(CH 2 )n] m ("H, n ^ 
m4 AiS 4^3^S 0, 1, 2 HEfe- 334)3ul; 

R 2 tt (1) C, -Cq -Saplt 114 3433 434 343 l.l ufl3 1.15S. 1 - SE^r 33444), (2) C 2 -Qs 

-431 (33, 1314 4433 &34 343 i.i 33 i.i5s i - se^ 33444), ^ o) c 2 -q -131 

(33, 1314 3433 &34 l.l 33 1.15S 1 - SE^r 34444)32; 
E*r 4(P) at 4(S) €^H, 

X,,X 2 D ^^^lIf|2i£l(l) -0-, (2) -NH-,(3) -N=, (4) -S - ££r (5) -CH -CHR 2 34. 

r*4 4^343-b, 4^4 6 33 24, 34 44343^ 4^4 io 33 185] ifl 43* 4^4. ^ £44, o|i. 
1:4, -SapH, 114 33 3E^4334),2E^- : 1:2L44, 3414, -13l3Efe -131(33, 131 £4 
1314 33 2^ 4334)1 4 214. R'4 334334 43 3^4 44 l.l 33 1.153 33 ^1 

47-14 4343 1 - £^ 3344 4 214. 4i M8' 33 16- 434 47l 3434 44343 3*1 10' 33 
14- 7> 43 44344. 343 l.l 33 1.15^ 3E4 443^1 14, 1343H, 431:, 34, 33 = , 444, 3 
3J=1, qss., 44 4^3 oflBfls 4 4^.4:2.3.43 ojAV^ ^ 5|4. 

4^4 2 3 3 3051 4^43^3 4^3^ 4^-34^1^ 3351 3^ 4^ 4, 5, 6 iEtt 7^ °lf-oMfe 44 
5], 4^3)4^^ 44, § £ ^ aii 7fl 3 SMI* 4i^ 2 33 30J>5L 3^14. ft^ s.±-.t\. ^ 

i^Wt«l, 4#34^1^ s^Mt?!^ ^ 2i^^, 4i35l 7fl3-¥-, ^^J 143 33« ^ Si 4. 4iL4 

3^ ^ 214. 3^ 3«4 ^31 °^Sl^°l 214. 



4i4^ 2 33 3051 illEil^Ht^ 4i3^ 44 ^l^l 4di «4^> 0,S5rN ^ 33s€4s hl33^ 44 
^1451, 4^343^ 44 33 3 7H°l 43* 3^ 4^ 2 33 30J15L oi = <H3 334. 334 4^ £1 -, 3 
- S343#3, 4^-343^ Si--4 o m31 ^ 21^4. 44i35l 334, ^/E^ 143 334 4 214. 
3** 44343^ 4 -, 5 -, 6 - 7 -4 4H ^ 21A3, 3fe 34^ ^ 44^ 441 4 214. 3^-b 34 
334 3433 11 33343 214. 



41^ 3433 ^34 344 1131: ^ 114=1- l^r Sit 6 33 14, 44343^ 6 33 103 44^ 
4 £^ 4334. 4^4^ #^43h, y^43H, *4^33h se^ ^433h(3» *4, 4443H(3Hl)) 
34. 
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-C, -Q -<Qr%i£ i, 2, 3, 4, 5 JE^r 6<S 331 £fe ^ifl nfll, j .n^l, 3^ -*h <fi 



-Qj -Q -IHI^ 2 , 3, 4, 5 6°J 3 4 JEtt ^ifl cflf- ^ ^ ^1^0]^. 

-Cz -Q -^71^ 2, 3, 4, 5 £^ 6<?1 331 £^ ^l'd, 41 # S^l'd, ^E]^ ^ 

R'^HH^Hfe (1) -(CH 2 ) 15 CH 3 , (2) -(CH 2 ) I3 CH(CH 3 ) 2 , (3) -(CH 2 )„ CH(OH) (CH 2 ) 3 CH 3 , (4) - 
(CH 2 ) n CH(OH)CH 2 CH(CH 3 ) 2 , (5) - (CH 2 ) 12 CH(OH) (CH 2 ) 2 CH 3 , (6) - (CH 2 ) 13 CH (OH)CH 2 CH 3 , (7) - 
(CH 2 ) 14 CH(0H)CH 3 , (8) - (CH 2 ) , 5 CH 2 (OH) . (9) - (CH 2 ) 16 CH 3 , (10.0) - (CH 2 ) 13 C =OCH 2 CH 3 , (1 1 .0) 
-(CH 2 ) 12 C=OCH 2 CH 2 CH 3 , (12.0) - (CH 2 ) „ C =OCH 2 CH 2 CH 2 CH 3 , (13.0) - (CH 2 ) 13 CH 3 , (14.0) -(CH 2 ) 
n CH(CH 3 ) Z , (15.0) - (CH 2 ) 14 CH 3 ^ (16.0) - (CH 2 ) 12 CH(CH 3 ) 2 °14. 

R2^ t}>\\^, Cj -Q Dim, £^ =3.^014. 

^-tJ-Aj 11^ A}o]t2] £illA 



II 




IIA3 AM*2lai€ A2 



IIA 




III3 ^HSslS^HB 



£} ' s ! '1 ill 
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sj-*M iv 




Sj-St-Ai v 




3^ Vl3 ^H^eliiH E 
VI 




SJ-AH VII 




VIIIS] AW#iMi^ G 
VIII 




3*-*H 1X2] AH#e]iifl H 
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ix 





XI 




SJ-*H XIA5] ^ol#e1a^« P2 

3*«H XIA 




Sl-^-A 1 XII3 ^H^s^H Q 
tl-sH xii 

^ 



S)-«H XIII51 A}o|fB]SAg R 
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?m XIII 




SWA 1 XIIIA^l ^|-o]#e]ii^ R2 
fl-AM XIIIA 




XIVS] 4 a lfi!)Ii^ S 
Sj-tH XIV 




qqq xv 




4)-^ A XVAS1 T2 
3}-5]-ai XVA 
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si s.^ q^mnqn ^ ^ °]B]t!- ^3 £^ ^ o]^ ^^ai o. s ^-g^ <* ^ ^ 7 ]-#. 
471 <a^a 44^1-oih nmr ^ee^ o m %x} o] ^ ^ ^4. 



*M3., %Att t 7H3\ v]q%±3. *lft4 ^Kl, fefc €43^4 €4# 4444. t 44 £=^r RS^S 
Hfl^S ^flt ^ 524. ir^Tfli, ^ ±I^EnHA|A f> HAG 004107 (DSM 13381)£ 442] % 

-f -IS] 44#2] ^ S4 < a^l 0 l^^l#-|- ^ 51^ 2°. 3. 4*]^4 4 47] C3 ^ P7} 

*U R 2^r S afl^f- flft =r 5tf^r 44## 4 A J44. R «I1£HH 4£(3) S S ufl^HW oj ^ofl^ :g. 

43 ^ ia°] ^l^slll-^ ^E^ EnM ,|A a HAG 004107 (DSM 13381)3 Hfl41:°M 4 

±3. ^€4. 



(R,R) , (S,S) JEfe (S,R) 4^- ufl^f- 4fe AM€eliiflol £4 *§^=H, WIlJE 2E4 

34*11 -^^i 4-§-^ 5-^4. 

44 A 1 12] 44# £fe °]£] /ge]^ o.s ^-§-s]^ <g £^ 443 ^7}^ 3]-4A IS] aj-## o]^o) B fl<£ afl 
*1 ^°1] ^43 iM^^M^ ^ HAG 004107 (DSM 13381) SE^r °]°] i£°l*]l S^ 0 ]^* 

4 4<?M1 it}-^ ^E] t PH4lJ-efl^ ^, 4434^ ^e=«E^o]/|a s HAG 004 107 (DSM 1 

3381H 4 514. iE^4°H1^4 HAG 004107 (DSM 13381)4 oWilaW ^4*11 (RAL 1014) 

£-h]I:4 ^MMI^S 2:4°fl 44*1 20004 34 161143 44<£iL illS^Hi * HAG 004107 (DSM 1338 
1)3>| 7] 11-7] [Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, mascheroder Weg IB, D 
38124 Braunschweig, Germany H 7l 

^ ^H^£4°l^^; * HAG 004107 (DSM 13381) tfl^Hl, £tt ^- ^<H] 4^- 44 0 ]4 V 5] 4°l#2]iri:li 

o]2] ^ A>^-sffe ^ oi 7^-44. A j-7l l-e]2] #1 ^l* 1-^, a 

4 if- 43^ x --a 241 si*fl^, 44^ l-^^^-fr^l, 4* 1-^, °fll °l] it'Mi 1 -]] °] s (ems) , 




SJ-8M IA 
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2 -44H44 -4 -444 -<fe2]|^(MOB) 3E4 N -44 -N' -MIS. -N -4 ISi^eW 4 (MNNG) 4 51*114 H 

^44 *^£S 45=4 4 1 44. 



444, 4 4^4 444 151 4ft-§- 44 440] aflof uflx] f^oj ^2}^ „fl^l ^spfol^i * HAG 0 

04107(DSM 13381), E^r 44 #4*11 ^ §444*111- 34ft 4^444 44 44 444 flAl^l 44 4 

•9= 445144 444^ <$*\s. °m 444 471--& s a <34«m-^ 444-cr <* 4444^ 3* ittt 4^ 

■ 44, 444 151 44* 214 44 ^e^*^ 444^f <g£ 4^4^ 41H1 4ft 444. 

444444, 5t iSl'I^Wli ^ HAG 004107 (DSM 13381), 44 4444 4 44 44 4i 4 4 

4 444 4 44*14 44 <S4 44 (Eft ±% 44 44i>L 4^44 44ft 44443^44 44 444 

444 444 4^44^, 444 44445L^44 44 44^44 4444^ aja^ 7fl^^<?l «4 ^O.^ 

44444. 

4a^r 44444fe J1714 24*H4 ^M844 4^r 18 44 35 1 ^£.51 4E- S 6 MM 8 3^4 pH44 44 

44*344. 

4 *^<fl 44 4114 444 42.(4444 44 slEi « $|) 4 4^4 fl-5L(Sl* 44 til 444 4 4 

4. 44ft 444 ft, ^4 4444. 444 444 ft, 444 £44^ 44 4344. 



3:714 4£4 3ft 44ft 444 ft 4^44 444^4 ^sj-s- 4 4#, 44 i-4, tfaii, ^Ei±, 
£4 d -441, « 4441 -44 44 ^4, 1-4, 44 44, 44 4^ S 44 4#-i44. 44 

ft €4: -44 <3444 44^4, ^4°1H 9! 444, 9i 44 44 ^ ^ £ ^ ^ 7}JL ^ 

4 ^#1-, £2. 444, £414 44, 4* ^, ?t^-f- £^ ^llssi ^fl- 

^ 4^ 5£fe as. 444 6 J-2.^-^ °^ €ft<^°l S14. ^J^ *^^1 ft-B-tt ^ Sife if. 

^S-bI ^ei s^2l #s.4 0 1h, 4iU1HJ=, -as|«>lM £^ ai^ols. 1, 4<S, 2tS « ^ 

°1 $14. 



£ ^°11 4€ 3^ft^l II XVA3 J\Q ^ ^ # ± ot 01 vfl^j 5 o /o HV^^j^Tll 

0.3 xfl^l 3%» «fl°j= nfl^l^ ^-4 ^ ^*S«4. »^t-k 4351 4451 3*H afl^ a)]45l ^ 

7]^±S- ft4. 

Sl-ft^l VIII ^14 XVA51 A}ol^5]i^Eio| h}^*V ^|^^ ot o j 5 o /o> H^i^Tfl^ 0.3 ^14 2% #el^#, 

0.2 ^4 5%, 4^4711^ 0.5 ifl4 3% 44^ 7}^- S 0.05 vfl4 i.0g/l, 44z)4?ll^ 0.1 ifl^l i.o g /£ <344 

ft^fe ^4 mi 4 ^14 ^ san. 

«114 «11^H14, il|£BW4i * HAG 004107 (DSM 13381)^ t% v #* lP3ft4. ^ 0 «J= «fl^l5l 

^ofl tq-^, £ s^o,] 4 = ^q. o]^ AH#5lii45l igfttt =r «4. Eft, 7H1^ <?! 4°l#alS 

^451 ft^* 2:1*1-71 3*fl4 HB4 4~§-*M 44 Ett 44 °145l Afoi#eli^Hoi xissl^ ^44 

^l^#5l 3t tt^il ^i^sitb 4^ ^jol 7^-44. 

H fl4^ 44^14711^ 3t-7Hrft AHfzlii^l ft4ft4. 4°l#2ia^4 A, P EL±r P27} 44^14711 ^^44. 

4°l#eli^4 A 1414 T2(44^1 II Ml 4 XVA5] 4ft#) °l5loii, ^7fs 4ftl-°l ^s^£4°l^l^ * HA 
G 004107 (dsm 13381)51 afl4 «H4°fl4 ^£14, °lfe 414 4^14 R 1 ^ R z °ll ai^-H II 44 XVA^ 
44\H 441:4 4444. ^4 ±^±s., 44 443 t! 4 ^4S 4^44 444 R 1 # 4^ 44#4a^44 A 
#£lSi4. 44ft 24 A ^*4 44(44H444) ^§41-4 Eft ^-S^'s44^1^ * HAG 004107 (DSM 13381) 
51 *114#°114 4*7^44. 
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3313 «fl<4& s33^ 4^333, a oj]s ^ev ^ef^ 3 Efe 4H333 e j= ^ ^-f-ofl 

5-71 44i3 £<y4 43 ^44. 3xr 4 18 *fl4 35 °C 1)3, 4^343^ 25 33 32 °C >S4, **1 26 
33 30°C *333 £JE4H 4^34 4-- 44. P H ^3^r 6 M13 8, H}t4s}7)|^ 6.5 vfl4 7.83 ^3334 €4. 47l 
3^314 43 24434, 24 33 30044, 44343^ 30 33 9034 *4 3444. 



43434, 344 4^3 43^ 4333, 4 44 44 343 c|a] afl^^l wfl^ 3334 32-4 44 
34 32 33, 4 ^«fl«-^- 31 14, 1:103 4335L 3^44. 33 3414 31 14, ^431 34 433 

3f=34 * 31 36 i|4 12034, 44343^r 48 33 964 4 *4 4433 4^444. W^fc 31 14, 

^i- ot 3 40^, 451-21^711^ 4 33 io<a j>3 214 33 34 33, hi* 14, 34/5LS./44 ^ 3 

3 44/44 433 ^433 4^44 4~- S14. 



4J: 434 341 ^43 433 P H3 51*114, 4. 4-4 ^4£:i34 £rr jl£ 33 3^4£a33 ^ 3. 
3.4SH34 4^ 3143 44 3«3 3^ 2.1^3 3 ^ SJ4. £ 433 4€- 43 #35^44 S43 3 
^343 ^4 ±^3 °J^7} 34 333 £4 ^344. 471 3^s]-^ £5} £ 4^ 4^ AH^e^f! 

4 33, 44343^ 43 #3 51^4 A 4 P3 331 34 434. 

34 33^3 £ 433 4^ 43#3i^43 43 ^/se^ 334 471 44 143 443, 1-343 S 314 

3 431 :n343 *44 U'Sia 4-- s 344. 34 3334 fEfe- 3434 £^ 4334 43#3±£i4 4 
«43 3*114, 31 #4 343 #^43^/311 4333^ £^ #^314/341 £41(31 #4, 3^1 98: 
l)* -§-*^^4 4-§-4<H <a*M4 1 4^144 44 3S.4£^.eil4 hplc* 4-§-* ^ SJ4. 44 3S.4mzl 

€21^1 ^-f 3*£ i» 1-4, 13 «4S44 i 2 ^7] ^-o. ai-xfl^s a>-§-§h ^<8* <r fl^. 1 
43 4^ m « 34t11 wlii44. 

^ 4* 4 6 1#3S^43 £3* £1*H4, 5-4^1* ^-4 -1-434 41H 434 «H4 «H4S.^3 ^-3^14 ^ 
4^1S3Si4^ 14 °J5]s. *4^4 471 4^-4<H 4i ^^33.^3 ^t44. 43 £ 
4€- 4 C> 1€3^41 ^1^ ^4^. 4^4 ^43i ^7^ 43 44 £3 3*1144. 

nfltf <y^^ ^##4 *44s 344 ^ -3*44 43 -f-i, -ill 14 n -441 

^#44. *43^s 434 4344 4*^14 *^43J2 1H413 4^ 433 1/303 -8- 
#*11444. 

^ Hl-'gH 4^ 44 343 4°143i^43 ^7>^o] ^^1^ f-^, b].^^^. og£ -y-^ > 
344 444 HI 14, 434 =S, 4?-34) 4°113, 3* a43 4°113, *4 ^r4 4-H14 ^ 34(34, RP) 
°fl3 h^4s^hH3°11 3*fl ^ S J44. 4343^44 334 3^4£ii2fl3 4^3 4344. 43#3 

i^43 3S4£zle113^ 43 34434 443 ?3 43 433 *414 3443 ^*S44. 

^43 5E^r 43 433 *414 £^ 4 -±m 43 43, 443434 43 10 44 100%, 44343^ 43 
60 ^13 90% ^ 341, ^41 % 43S3S4, i£4 34^ 43 434 *444 £^ 4*4 =r431 33 
4^r 3344. 4434 4*34 471 334 44 ^444. 

434 4^3 3^*V 431-351^43 434, 31 14, MCI<F (*4 4=3, 3^4: Mitsubishi, Japan) A 
mberlite XAD (f (32:4: TOSOHAAS) 434, -^7>4 ir^ 14, 31 14, RP -8 RP -18 434 3 

4 HS4s^333 s-S-^s ^-*S44. 2t, 434 31 14, 434 4, 4^34 f-34 344 3^4£^33 
3 £4-^^ ^*S4 4- 44. 



AH13i^43 3.S4SZL334 41 HL4 4^ 4= -*44 43 -g-34 43 4*334 4444 4^43 5r 4 s 
433 *411 4443 4-- s S€4. 443^ 43 -§-3^ 44343^ SS41 4 43S3S134. 
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44344 4 A J44 44^4 «H| 14, lmM M14 0.5M 4-E3 #, ii2l]4S £»ofl OVD- O^jEflolE, AjEjfl 

°]M 4^°4 4. 443444 0.01 44 3%, 43 0.1% IM, »MI4, SSlffil^Wl'S £4 S4 

^«fl 443 444°l]7ll 44£ 4-§-7 r 44 41 3444 3.2.3. 4*1144. 

Hlfe^^lj 100% ^ 44^S 7flA|§H 100% -g-lflS 444fe" ^Hfl* 4444 4*334, 443444 

50 44 100% 2 -SS^t ZE4 «MimiS] 4 1 ! ^uflS. 4 S 344. 

t.^i, 1 3S4SZL2fl4 £4 4443 3^}lasll3l7} £*V ^<g^ ^ 

4 3S4S:±2ll44 4343444H 1 444 £rr Biogel -P 2 <F (4^:4: Biorad), Fractogel TSK HW 40 <F 
(*l]S-g: Merck, Germany £4 Toso Haas, USA) 4°114, S4 Sephadex <F (^l2:€: Pharmacia, Uppsala, Swe 
den) 44 *4 444 4 444 4444. 



44 444 3S4SH2fl43 7J3344. 

44#3ii43 ^7 r 3 44 ^434 3*1] 444 43444. AHf5]iiE}A 4«aj 5J 54 

-8-^1 443 ;&41S43 13444. 1344 44 14, 3.44 44-13^4 441 44 £fe 444^33 
a xHs ^44 ^ii 4*844. 

€■ 1-44 44 44#3£^44 maj £ ^ ^ g 4 uH^i 8 , 5 44 751 p h ^33 444 4344, 

434, *434 4*1143 4443 5L<a*m 4 514. 

4 4*34 ^43 443 $43 44* 44 «r, ^44 %41 £44 £4tt 2:4444 £ 1^4 4* 4413 4 
4€ 5tf^ 443 1^1 4413 ^4 443 4411: £444. 4^4 #7 r l£ 41 14, 4^43 si 443, 

5 4 4^4 4* 4413 44, «:« S 4^4 4411 £4*4. 

4^4 3 ^ 44 a ^. 3£ ^| > ^ tg $ € xjj 4 14 4* 14, 44 [Advanced Organic Synthesis, 4 th Editi 

on, J. March, John Wiley & Sons., 1992]4 7)£Q D414 444 4^4 4 &4. 



£ 1^4 443 I 44 XVA4 4413 <y4444 ^Efl* 5^4. SJ-Sl-Aj ! vjvas! SHHfrMIH 9-fr€ 

f 1 ^^ S^ ^S ^^2l^S S afl^l R Bfl^l- 7^ ^ SJ4. ^- ^£ £^ 7>^fV oHv+EliBl ^ ^ 

€4 4M4 Hl-t-3 ^ /A °l A o v 5l <y^l4^^l 1eH4 ^ v #, <m» 1-4, «HI\+Eii4 ^1/3^ 
^l°l A ^llsi i^-l-* iU-ft4. 44^, ^ 44 * -f 4 cfl4^1, R 4 S «11^ s^5l ^14^1^ ^ o.^ 

^Efl, 4^1^1^1 ^Efl 4 S^ Hl^-o, = ^o] oflu-VEl^o) ^efl^ ^^^^1 o| 4. Al^/E^^ 



444 4=^114-4 ^is 4*11, 4 4^°11 44 44#4 44 4/a4 4^14^1 ^^-H 44s*1 444^H1 al4 
44. 6 14 214*111- <^14J> 41 ^11451 *4iS 47134 ^44 443 ^sofl 4^1^ ^4 ^- 4^ 
^ 44 44A 1 13 4444, 444°11 $\n 34^U 44 4i°il4 443 4*1H1 4<H4°i 44 44443 44s 
3 44°11 4°i44 4 4^11 £*fl 4S^4^ Jl^4 iS4 -444 34*11 HSL°11 nflft aj-g-g- ^4. 4 

44, 44 Jl^3 3*114 4 4^°ll 44 441-3 4^4 -44 #^<HI 444^1, 4 fe- 44 44 43 444 4 1 
43 4^1 ^21144. 444, 44 34#4 -3^4 4 A J 4ir4, 4^4 44^ 4 #I4°11 ^4 4^34 44 44 
Efl4 4°ll°114 444 4 SI 4. 
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443, £ u i34 £ 3"4 Aj-ol#3i^4 * /I£ i=. o]2l 443 47>4 4444 4343 33°11 

4ft 434. 34ft 41M1 2.4 4*11 1443 *1h43 443 44344. 4444 444 4 4^ 43 144 £ 

S. ^1*V^ *|-g-£l ^ 44 4^134. 

4 43 £ ^7}5l 4 433 4f o M ]o| ^ Hj-^o,! £^ ^Jo)^ o]fe £ ^Tgafl 44 44^ 44 0)44 4^4*} 

iLS 344n '3343 * 51 4434 43 4 34°11 44 ^44 *4ft 4 v^ ^vo_ « 7}A ^ 4^44 444 
3 34ft 43^3^ £344 41 i444 44 AS ft4. 



4 433 44 4^1tt 343AS, 34, ^i^j 24 3343^3. 3=44x14, 344 ^37} aft 433^3 7>4 
44. 34ft n3 24 33 4343 44 44 #4, 34, 4*)], 33, 3333, (34)^#*)1, 43, 33 
4, -Ml, 443, 3331:, 37>3 <%m ^ ^44^fir 44, 4 * A 3 4413 4#3 344 4333, 33 

ft *H*H4, 443, ^134, 343, 44*11 2tt 444, ^4^1, 43*fl 24 -§-*M 44 34 # 4 47>3 4/2 

4347} 4444. 444 4 4^ *3 443^ 34# 24 3» 14, 444^34, 344 

34, 4£^i, 434 4 714 44, 44, 4# 434, 444, 44, 343, 4l3£i 4 33 423, 413 2 
313 iH. #33431 ^3# 91 43 (34 #3, H^, 44, #3^1* 4 44 41)4 $14. 



343 44, ^3 434 °J4 ^Efls] 44 4411 34ft ^44, 4^ 43434 33 4^33, 414 
44^1?17^4 i4 *14 *4 13-#a1471 ^sfl4 ^^^^4^4 ^ 514. 

4^-3)4^1^ 4*1142} ^114^ 4401 a. gige) 4s. AH#elSi€ 4^1- 44^ 4^*11 *F 

4 ^14-5] 4^ ^<H4* 4*^S4 %4^Rr f-<^ ^llsslji ^-^44. 34 ^4 ^ 4^11 ^ 

4^51 ^4, oleift 4 200mg ^14, 4^4 4 0.1 4^1 100mg/4 < a ^ 31^, 0 J« ^ ^4^- 

^1^1 ^4, 4 200mg, 4^-^44^ 0.1 44 lOOmg/^m. 

14 a4f-l-4 ^11^, <a^, ^ 44-^1 4*4. ^e14. ^-3 4%44^-i, iL4 ?W4 1 

4 ^M^l aft ^44 4^ 44. i°A 7flt ^ 434 ^ ^ i4 c| 4^ ^351 

INS 4 6 J 4*114, £^ 43 44AS ^1^-4 ^45] 443^1 *<*H ^^4 ^r s M Si4. 

4 4^4 £4, 4 4* 4°1#3£^4 °l5l 44^ 4£^1 44 6 144 4444 4^14^ 4*H 4 

ft 4°14. 34ft 41M1 £b 4^1 #44^1 444^1 44°1 44344. 4451 34, 44s] 4 4^1 #44 
444^^ ^4£l^ 44 #4 ^/2Err 4^44 4 44. 

4 43°11 44 443 13 4443 444 43 ii *]% 3^ E 5 4°fl4 3 ^3^4. 

ii ^12:: 

44 344 HSL3 4^: 



434 3!£ 34 ^1^4 4?H4 4^ [4* 1-4, S. Nilsson et al., Anal. Biochem. 158, 1986, 399 -407; G. Fre 
drikson et al., J. Biol. Chem. 256, 1981, 6311 -6320; H. Tornquist et al., J. Biol. Chem. 251, 1976, 813 -8 

191^1 44 4*]ej 43 !fiS(3i4, 220 ^14 250 g )4 4^4 34 2:3^3.43 #434^1 3343 4444. 

1043 5JSS.433 34 443 34 ^44 44^3 (25m6 E3^/HC1, pH 7.4, 0.25M ^3.3.3.^, ImM 

EDTA, ImM DTT, 10ngM 4^4, 10#g/m£ 4344, 20^g/m« 4^3-4) 50ml3. 4433 33 434^ 4^3A 
5. -3-34 443 lOmHl ^-44. 471 3 4 -91 -#4i 3443 (424: Braun -Melsungen)°113 

1500rpm ^ 15°C°113 103 44°11 3 *fl 344344. 3-441-4 4343 (Sorvall SM24 4J±, 5000rpm, 104, 

4°C)344. 4434 3444 4 e i 433 4444 ^144^ 44434 4444. 35L43 4434 4444 4 
3 44 4343 (Sorvall SM24 4«-, 20000rpm, 454, 4"C)ft4. 444* 434^ 444 -445.-2-^(^)2-8: 
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Pharmacia -Biotech, CL -6B, 25mM SSli/HCl, pH 7.4, 150mM NaClS. 5S\ ^aj) lg±S. *iel44. 4°C°1H 6 
Oft *4 4£ ^ (15ft 43 «-S. ^8-71 afl^H- -fi^ft&l (Sorvall SM24 3000rpm, 10ft, 4°C) 

*4. 4^S44 ft 4*M pH 5.2^ 4°C°M 30ft f-4 4£^el44. 4^fte1 (Sorvall 

SS34, 12000rpm, 10ft, 4°C)*}?\ ^r^JL 20mM He]i/HCl, pH 7.0, ImM EDTA, 65mM NaCl, 13% $-3.3.3. 
±, ImM DTT, lOje/nC H/^4H/4e1 5fl43 2.5m« f=°ll M4*144. 47I ^^-ojj^- 2 5mM S^i/HCl, pH 
7.4, 50% #£l4», ImM DTT, 10/*g/m« ^4?i, 4El5Ejl4°)l dl*M 4°C°lW 4*11 ^sj$ =^34 

(^hJ-o« lm< O.lg, lOmM <?1^1-^S J§S<Mfl. pH 7.0, 30% ImM DTT) 0 !] 34^4. 47I ^3 

£ 20 tfl^l 30m«/h3 -fr4^5l 4«H ^ 4f^j3L ^44. HSL4 0.5M <J144#* 444^r 443 ^ 

t$ 4*^4 4*11 4*34 °)» ft^ (47l 43i)4 ^ 4°C^1^ 44H4(*fl2:4: Amicon Diaflo PM 10 Filter)4 
<*\ 5 MM 10«fl ^*r^l44. ftft ^14 HSLt- 4 6^ ^4 -70t°H a^tf - o^ 



7l4# ^1^471 $HH. 25 MM 50^Ci [ 3 H)Se^3U4#el41-(I-ft'a^), 6.8 //Mol alS*14 Sal*3U<S# 
*=Hf- ^ 0.6rag 4*M(.£^434# i !l/^4fM 1 iHiM-I- 3:1 w/v)* £44:2, N 2 3 42*14 £ ^4 (B 
raun 250, ^ 1 -2, lft 43 lft 2S\)^ 0.1M KP , (pH 7.0) Zm^3, ^4. lm* KP ^7} % 44 

^■§-4 *M (302: 43°-3. HJ^MH 303, 43)4 20% BSA(4i 4^ 4ft4) (KP lm£* ft7f44(H2l#3l 
-2.11#2W*£] a|4 4^ 1.7mM). 4-§-# 100/4 7ll! -§-^# 100/4 HSL -§-«| (47l ^12:4 HSL, 20mM 

KP,, pH 7.0, ImM EDTA, ImM DTT, 0,02% BSA, ZOngM ^44, lOng/ml 4^Jl3 % *l^)<i s\^i}jL 3 
7°C°1H 30ft 44 44*^44. 3.25m« n||3~l:/#S3.3L-f-/^(10:9:7) ^ 1.05m£ 0.1M K 2 C03, 0.1M 44(pH 
10.5)# ft7>*> * , a|| £ *44i iS. 4^fte} (800 x g, 20ft)44. 4 43 4ft 4(im£) 1 

44* «M ^flis 444* ^344. 

^4: 

*43-°<hL 471151 4^34 4^ HSL21 JL^aj *^£l ^^ft Hl^^l^ nflS 

? «J-§-#45l Hlii ^l^fl «PJ*V4. IC 50 ft^l Alfl ^ lOHfl Al-g-tt 8J*( 51*11 ^ 

8^4. cllolE-l°l ft^^ ^1*114, GRAPHIT ± = M4fl<H Elsevier -BIOSOFT)* 4-§-«:4. 

471 Ai^on^i, 471 4-§-* 44\E4: 

4 c> l#elS^ll A, P, P2 °A R^r IC 50 = 4 0.2/aMS. ^ J^S.^ ^14ft«lll- °l#^r 7lUS*1 SB| 

*«0i^#el^*-i: 4-§-4^ 4% v 3.^ -4^ el4^1(HSL)l- ^^4?14: IC 50 = 4 0.07 ^*1 0.5 a*M. 7]&2. 
*] NBD (4 -7 -m^fe .2 -^-4 -1,3 -t]4*)!r 4-§"4ft ^-f , 5JSSftEl£l HSL^r 4nM ifl^l lOnM^l 

4°1#2)£^H£- 4°1hs^ °14si gjs is^ -4^^ ^4^1 (hsl) « s^4^^el4» ^4 

^1 <5H]44. 

ft H s V ^ft 471 ^AHl^X-l ^ 7 >^ ^1A144. Sl^Ei. ^ol4. £rf*V 01=01 t j- > ojj^o, jgjf.^ 

4^1^14. 
l 

^S^1£4°H1^ * HAG 004107 (DSM 13381)^ #51^11- ^2: 
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^3*1?! 300m£ <Ht^!4°l°1 #4^3 ^- ^#1- 2.0%, 0.2%, ^3.SL± 1.0%, (NH 

4 ) 2 HPO 4 0.05%, P H 6.0) lOOmH ^ ^S^M^Hl^ ^ HAG 004107 (DSM 13381)* >gf^Kn. 7°J f-<?t 2 
8°C ^ 180rpm°lH ^ Hfl^W. ol^^r nfl^l- 1.5m«l- 99% *JES1 ^Hl* 1.5m«S. 33 

4^1 -20TC°1H *-R v ?t4. 

2 

^E_ E fl S p>ol^^ ^ HAG 004107 (DSM 13381)5] ^H^M 0 ! *4^3 ^H^lr^ ^12: 

*F7l -8-4| (15g/ 4 15g/2 ^ 7Ff-, 5g/£4^T= ^^1^, 2g/£ CaCO 3 ?| 5g/ £ NaCl) 100m£-t 

sv_o ^ rt^Al^l 3oom4 •fll-^M'H #4^3<H] ^ ^ -§-^14*, 2% 47}f Hfl<£ 

SEfe- lme #^1» «11<£#(^H 1 ^2:)* ^^Kfl 51*71 tfoflAj 180rpm ^ 28°C°M Hfl^W. * 
•a« ^°<f 3-^3 48 96*1 ?t« m«8=l-(^^ 4" 10%)°1 10 ^ 200 e 1*5:71 SJ t^^4. 

3 

^.E^£nH^li f= HAG 004107 (DSM 13381)5] ufl^l-^ aflt-^H <H #4^3- f> 312: 

47) °j<£ &q (ZOg/i 711 *b%-8- ^3] i&e U 2.5m£ x>l%= €i -§-««) 100m£» *NHHr ^5<M?1 300m£ ^t^H 
<H #^±3<H| 10% ^*^=51 <flnl Hfl^^AHl 2)* a*7l 180rpm % 281C4H tifl<£tt4. #7l 

*r<j« ^m^s^nsi $w E ^ ^3i7M ^*A] ? i7i 2 «a ^^1 *i~§-£ ^ ^4. ^ ^ -§-*! 

^•*>7l 2^(3g/« CaCl 2 x2H 2 0, lg/« Fe(ffl) *l = aWS, 0.2g/ £ MnSO 4 xH 2 0, 0.1g/£ ZnCl 2 , 0.025g/ £ 
CuS0 4 x 5H 2 0, 0.02g/ £ Na SflHafc&BlMm. 0 .004g/£ CoCl 2 x 6H 2 0, O.Olg/ C Na #3 « #^4. 

^AHl 4 

SfSH II 1X51 AMtejiifi^ 

*>7l <S<# .g.q (<g<£ 2 0g/£ 4^ ^2] Ti€. 2.5me/< 4=3= fli, p H 7.8 CiS 3)) 90 £ * % v -fHHr 

200 e g£7l* 4£tb4. #71 <8<£ 4-^* 30^ 7><S ^a]?1j1 414*1 ?1 5% 3°fl 44 ^ 

^ ^tt4. 

3g/l CaCl 2 x2H 2 0; 
lg/ (! Fe(III) AlEeflolE. 
0.2g/<! MnS0 4 xH 2 0 
0.1g/C ZnCl 2 ; 
0.025g/<; CuS0 4 x 5H 2 0; 
0.02g/i Na HllEsfji^lolE 
0.004g/ I CoCl 2 x 6H 2 0; 
O.Olg/ t Na l-Bl«^«>lS. 
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W *M: 72*1 # 
ufl^ 28 °C 
H^t ^r£: 90rpm 
*7l^ : *7l 6m7*l?J. 

^*H 5 

*r 0 l#3i^f] X ifl*l XVA51 ^2 

1002 «a<8= Hfl*l(5g/4 20g/ 1 ^-el^H-, 20g/£ tflJp 7}-f-, 5g/ 1! 3L2.^#f-,3g/£ NaCl, 2.5m*/£ 

«lt P H 7.0(£S3))S f^*l?l 4?1 2?i*H*1 200 I *i7l* 4-§-t!:4. 

3-3 *1#: 72*1 a 

27 °C 

2S> 65rpm 

^71 6m7*l?i. 

££fe *3E *i*j* 9*H*Kr ^1^51 ^-7 r flol ^*8«4. ale)) A§*-H3£ ok 4gAm ^£4. 
^*H 6 

i.E^j^j-ol^i ^ HAG 004107 (DSM 13381)51 ufl^ -§-^3.-^ AH^a^s} iff*] «-e| 

*S^£dH^a ^ HAG 004107 (DSM 13381)3 -S*H 4°fl 44 =r^€ ^S^lS^*! afl<# 

JLS* 100 1 » 4 2% J12^1 HI- f-£, Cellite <F )«- ^3*l7l jl 4^ (10 < )» ifl^g: 40 

* ^ 4^*3:4. «^ 3H VJ & -f-fr i^i-Tll &°A4r ^4*1^1 ^4*113.^ -8-31*1 71 j! ^34°11 tHt*1?14. t^H* 
^«1€ 7 e<F MCI GEL, CHP20P l^°ll 3-§-*l?14. # ^*1 ^5.* -2 ^Hflf- *>-g-*W 4^3*4. S 

B ^(20 t /*!#)* *3 (44 10 £ ) ^4JI *M#elS^H* % v -fr4^ ^ (19 Ml*l 21)* z^S] ^13 
«M ^*1?14. £«1* HPLC(^*H 7 #S)S 24tt4. £s? 19fe- *H#5li^ll A ufl*l E £ ^151 ^1*^111- i 

^ 20^ 4°l€5li^fl f ^ °is| oi^^i- i#^H, £3 21^ *M#2laiH n, p, P2, q, r, 

S^T^J o ]3 ] oW^&y-tt. 



<a*n 7 

*H# 3**^3 HPLC£3 

4°l#^liiHSl Jl-y- °-«^l 3^4SZL2fl5l (HPLC) £"*J£ YMC Pack Pro C18 <£ ^ [AS -303, 250 x 4.6mm, S 
-5 /an, 120A]* *J-§-*H HP 1100 <F -fri-lS" 3 !!*! 4^*14. -fr^ lm«/£-°H 40°C< : »14. 0.05% 

l^ii^Ws^ Ml*l oMlsME^sl ^afl-t *l-§-«t4 100% «Miqsi^ n£ * -g-#«si .5-^*1 ^$sM <^1T-, 
°l2lt!: -§-°llS ^7>^ ^^^70 (-f-g-nBS.) -§-#€4. 210nm<Hl*l ^l^i ^^f-^^l ^«B€4. 

°le-l* *r-§-4°i *>°l#eli*ill^ 471 ^ *!?_># £fe4: 
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*W €3 5.^11 A 12.71, 
4 6 lfH]I±€ A2 12.61, 

F 13.21, 
^W^i^S N 15.91, 

P 17.71-, 

P2 17.31, 
*W#3j££€ Q 18.31, 

AHSBlii^ R 16.71, 

4°l#e1^€ R2 16.41, 
AM#^^fI S 18.51, 
^M-t^^H T 19.11 S 
T2 18.71. 

8 

A ^ A25] 

-SAlofl 6i 4^ 1^ 19* 31* *H ^H^lal f-/nfl^(l:l)°fl -g-«fl-^ld A 0 V 7] *3*t- Nucleoprep 100 

-5 C 18 AB<£ 1^ (21 x 250mm) i ^aI^e].. 0 .01% SS|-I-?-_£.3.oM| 50% MM 100% 4 

^l£qsl£l ^ufl-l *h§-*W ^*3tM-. 50mt/*°14. S3 -fr^r* 210nnHW *38\Ef- ^ 

»| -<^1 s-aj^ 44 60m£5l x>o)^ e ) £ A.^ A i= «.si 34 350^ S^lsH, 

A2^ 1^ 41 ifl^] 44<*H 3^1=14. olsjft 1^1-g- 443 3^ ^ V *H ^*H1 j! S 

P 250/10 Nucleosil 100 -5 C18 HD <F W\ <g^2j^ le)4?14. ^Hrr 0.01% J=3 

50 66% «>W£q -§-°-^ pH-b ^VSl-^S.^ ^7^M 4.0^ 3^]-$!4. 

3H v i:* ^-fHsRr 1S!#* 445] 3-f £tf*Kn. ^ 4^334. o)^X] q±A§ Ir^^xi AHt^^AE) 
A 5.4mg U SL°13.X\ A2 3mg7l- ^€4. 



4JAH 9 

^M^eli^H AS] JHJ# 

<*h& -tf* -ft-71 -g-DflcflA-l 7>-g-^o]^|pV # £ AH o. ^e^t y-^cl ^ 

UV ^m^r ^ 228nm 

IR 1752 ^ 1671cm . 
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^2003 -0009464 



WLiCl 1S^if Aj-g-ft JL -n^SL FAB ^ W&*]1H 2W, 467.2757 amu7> S^lsH, 

C 23 H 4J 0 7 PLi3 A -Li°fl cfl*> ^ftcK ^S.^, c 23 H 4l OyP^ 4 6 lts]IiH A°fl cfl 

^4=.sM ,£-*H*£ 460°14. ^<>l^*JiLH(ESI. i*|E]H)<>M ( M 

+H) + ^] 461amu°M 3|37} SKl^M, ^7>3. C 7 H 10 0 6 P°i] ^Sfe 221amu°M ^3°J ^]3-7\ 

€4. ESI i4|7>E] H J2JE°M, 459amu(M -H) " , 337amu(C 16 H 34 0 5 P) ^ 219amu(C 7 H 8 0 6 P)7> S^^i*. 0 S V # 
Hl-^ 3*11- ^3*M N -"111 -N -BeH^-a€ = 2l#^-i^o>>|SoMBl- ^-£^Wt =r^}JL 

°1£S}- ^ iW*. E^oll^^l -S-£^|fe ^ 554amuSl *>7l ^ij* 



-SfiSj-S Jlf-51 ^^1^ 497amu(ff £ 159amu(« -^H*! ^*oj ol^ofl d)«|| 1+^4. 

NMR ^1^: S. 1 % V S. 



[i£ 1]300K°M p|1#-§: -d 







13 C 


1 




171.08(1.4Hz) b) 


2 




114.61 (3.4Hz) »> 


3 


3.87 


40.75 


4 


4.46/3.86 


66.04 


5 


4.31/4.25 


69.39 (6.0Hz) « 


6 




161.47(8.0Hz) b > 


7 


2.40 


17.89 (4. 6Hz) b) 


1' 


4.25 


71.61 (6.6Hz) b > 


2' 


1.73 


31.16(6.6Hz) b) 


3' 


1.41 


26.39 




3.49 


72.45 


n±l 


1.46 -1.33 


38.44, 38.15 


4' -14' (a) 


1.37 -1.26 


30.85 -30.58 


15' 


1.34 


23.84 


16' 


0.91 


14.43 


a) b) 13 C/ 31 P ?1 1% *<K^ t£<?H 



-a*H io 



AH#5liiH B3 S« 

AM#2la^€ B^r 3.sLv}5L=Lm 4^ «Jr4°fl 3*fl A<H1 tflafl -^H goj^ 7l#£ h}5> £ 

°1 9^1^151- £°1 ^^^4. 

#3. -tf-fr -fM -g-oH-M 7^01^^ 1- £ M*. oJ^aelAJfe. ^-g-^o] IrC 
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44 4^ 4°1£4 S.H(ESI, (M+H) + i 4-§-4t? 461amu°11^S] ^37} 

SHl^M, ^7}5. C 7 H 10 0 6 P°1] 4-§-4rr 221amu«l^^l A3-?} 4444. ESI *\W*] M. £.H<i4, 459am 

u(M -H) 337amu(C 16 H 34 0 5 P) 4 219amu(C 7 H 8 0 6 P)7f 31-444. 4# Hfl-^ ^1*14 ^44 3*ti4, -ft-S 
^Wt N -Tfl'i -N -SeHli^E^^^al-AilEoVnlH* *1~§-*M ^r s 343. 44 4=8= £45-^ 

^o_^_ >=BH1444 4£31fe 4^ 554amu4 *}7] 44^-§- ?fe4. 



SME^I j^o} 511amu(« -44) 4 145amu(tf -!4H4 ^*o] oj^o,] 4^4. 

4°ltS]iil! B3 4^4: C 23 H 4I 0 7 P, 460. 
€4°fl 11 

4°)t?]£iH ^R34 

4°l#5liifl c-b 3S.4£iis«4 4t113 4^ 4*HI 4*fl 4°lfHlii!l A°fl cfl«fi -^ah 8 «>M 7l<£« sfSf 4 

°1 ^r^l«>31 *J4°fl gofl^ go] ^2^4. 

m: f^, ^4 -44 -8-71 -§-*HW 7^0)^^ ^ £ ofl^s^fa. ^-g-^j #s 

UV^tfl^l: ^4* ^ 228nm 

44 4f= ^HNHJlH 3*1 44£4 £H(ESI, 5L43 JL)°M (M+H) + °D 4-§-*Kr 461amu°fl44 437}- 
^ois)^, Stt C 7 H 10 0 6 P°11 4-g-4rr 221amu^l^4 3)37}. S^^t}. ES I t^E] u. JE.JE°1)4, 459amu( 

M -H) " , 337amu(C i 6 H 34 0 5 P) 4 219amu(C 7 H 8 0 6 P)7l- 4444. 4"f- H*3 «h^47l 3*114, 

4* N -^11 -N -SEH144lS^#^L3i44S4 D lHl- >M~g-sH ^ S S*U 44 4 £3?- 4^ £-4*^ 

6.S ^444. SBH444 -fi-JE*l|fe 44 554amu2] 47] 44^4 4tt4. 



4144 4°1H44 3*]^ 525amu(« -44) 4 131amu(a -44H4 ^34 °]£<L3, 4444. 

4°l#elS^H C£] 4f 4 C 23 H41 0 7 P, £44: 460. 
44°fl 12 

44 43 5^4 f3 ^4 

47-H e^l 4€- 4«! 20* 4*H 8°ll 7i^£ h}4 4°1 434:a 44#^s^€ Ft- £l^4£zl2M ^si 4? 
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A 14: 13.2^-. 

f"S, -g-nfloflAi 7l-§-^o]xl^ 1- g 4j.fr ^ho|% \+-§-^<?l #3. 

UV ^cfl^l: °m-§- ^ 228nm. 

^14 ^ ^ S^**^ °<K1£4 2.HCESI, i*le|iL)4H (M +H) + °\] tf-§-*Rr 459amu°fi43 1^3. 

7} SK15H, C 7 H 10 0 6 P°11 ^-^Rr 221amuoM°] ^301 s] 3 7> 3K!£4. ESI ^11 7>&| H. £El^i, 457. 

6amu(M -H)-, 336amu(C I6 H 32 0 5 P) S 2 1 9amu (C 7 H 8 0 6 P) 7> *K1€4. F3 C 23 H 39 0 

7 P, 458. 

-a *H 13 

AHfzlSie P2] JMJS* 

5 # 6i 44 *Ht« 21* 8°fl 7]#=l 44 S-el*K2. AH^^i^Ei Pt 3iD}£2 ^ ^ 

7115] 4^ 44°fl 3*f| -g-S] (210mg)*U AjAjofl £o] £A^ Wi 

4°l«HlS^ P^ = -2 3m£ 5J 4^£HS! 13m« ^ 4 V ?1 210mg* -3-*lH?U ^ 8 m«f - ^7^H ^34 
Al^l4. <H4*U * °H|£MJMi3. ^l^ft 4°1#^S^H 135mg4 f"£-£- =^-*M, 58 vfl*j 59t 

44. 

^ 17.7^-. 

3?h f^, ^M. -IHh -fi-71 -§-*lHW 7>-§-AJol^n_ V - g AH ^ oJ^S^H yJ-g-Aj oj ^AJ 

UValtfl^l; b)14* ^ 228nm. 

IR SHH: 2917, 2852, 1753, 1671, 1471, 1214, 996 5! 832cm " J . 

MSSiffl^g* 1I^if Abfr*R? 37*^^ FAB ^ H £]^4, 47l £4^ 445.271 7amu<>l SKI 3 

^ Caa H 42 0 6 P5] 4 0 l#5li^Hl pofl tfl ft (M+H) + °fi C 23 H 4l 0 6 PS-l A>°l«B]££€ ps.| -a 

^Ajo] ^s.£|4, £4^ 444°l4. 

#4 ^ -g-^^^l 3*IH, °<Kl£4 J2.H(ESI. ^4e1«)°11^ (M+H) 445amu*H3 3) 3 

7> SKl^M, ^7\5_ C 7 H 10 0 6 Pi tf-§-*fe 221 amu °l]44 JJ-^alS! 3)£i7> 4KJ44. ESI ^7>B] a. 443 
(M -H) 321amu(C 16 H 34 0 4 P) 9l 2 1 9amu (C 7 H 8 0 6 P) 7\ «Ki^4. 




nmr ^MiHfe- a 2°M 44\S4. 
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^fl^-*) S-2Q03 -0009464 



\H-2\ 





'H 


13 C 


1 




171.08 


2 




114.60 (3.0Hz) a) 


3 


3.87 


40.74 


4 


4.47/3.85 


66.05 


5 


4.30/4.25 


69.40 (6.0Hz) a) 


6 




161.47 (8.0Hz) a) 


7 


2.40 


17.90 (4. 6Hz) a) 


1' 


4.24 


71.62 (6.9Hz) a > 


2' 


1.73 


31.16 (6.3Hz) a > 


3' 


1.41 


26.38 


4' -13' 


1.34 -1.29 


30.76 -30.11 


14' 


1.34 -1.29 


33.07 


15' 


1.31 


23.72 


16' 


0.89 


14.42 


a) 13 C/ 31 P 711*8 tf^rfe- f £<LH1 



-a ah H 



<M-al*e]£i€ P2S) w$ 

-3*H 5 6 ofl tcj-e} 4^ 21* ^AH 8 ofl 71*^ £o| J^^jL AH#sla^H P2^ 3£^£aefl2l 
3:3] 3 4^ SH*4| *al (130mg)*l-al ^A]o| ge|Af^ £o] 

3*Mt!-: 17.1*. 

f^, <ttdfc -fi-71 -§-°lHH 7b8-^«)^m # ^-fr e^H^fe. v+-§-^<y £3. 

UVaftfl^l: ^lltir ?> 228nm. 

qSi^^tf oflE?JA| JL^n^ FAB ^t^ 1 ^] *>7l S-*HJ= 445.2721amu°l SHlS] 

«!, Q3 H 42 0 6 P5] AH#5l^^ po]| cfl-s}- (M +H) + °fl -Vhg-tfrtJ-. ^lS^Ei, c 23 H 41 0 6 PS] A>o]^a)=^^ P2C >11 
tfl-fi -S-7>^ 444# ^ ^ -g-^^^l <&°]&$ JE.H(ESI. £*|E] «)^H ( M + 

H) + °fl ^-g-*Hr 445amu«fl^ ^37> ^JsM, ^7>5. C 7 H 10 0 6 P°1] 221amu*H£| *3 3 <?J ^37> 

£4. ESI ^EjH. 2.;e4H, 443amu(M -H) 321amu(C I6 H 34 0 4 P) S 2 1 9amu (C 7 H 8 0 B P) 7f ^9l^\. 




7-H#e]^H P2°] NMR dl^lEi^ 3, 3°fl 4^4. 
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[2- 3] 





'H 


13 C 


1 




171.05 


2 




114.60(3.2Hz) a) 


3 


3.87 


40.74 


4 


4.46/3.85 


66.02 


5 


4.30/4.25 


69.38 (6.0Hz) a) 


6 




161.46 (8.0Hz) a) 


7 


2.40 


17.90 (4.6Hz) a > 


1' 


4.24 


71.60 (6.9Hz) a) 


2' 


1.73 


31.16 (6.3Hz) a) 


3' 


1.41 


26.39 


4' -11' 


1.34 -1.29 


31.04 -30.11 


12' 


1.29 


28.53 


13' 


1.17 


40.25 


14' 


1.52 


29.15 


15', 16' 


0.87 


23.04 


a) 13 C/ 31 P ?\m filHl 



*j*h is 



AH^Blii^ N 6j £ S.^^ 

^ *H 5 S 6°fl 44 *«? 2l£ -SH<* gdj 71 4^ *Bl*Ka AH#2li^El N £ H^KEH^ 

^13 4^ SHH 3*1*1 *«1 (2mg)«>Zl 9*M# 2*1 ^SMW. 

3* Alt!:: 15.9*. 

f"$, 4hfc -frfr -8-71 -8-m*M 7>-§-Ajol^^- f- g MJfr iBfla^^ \+-§-^ o] ^qJaJ - ^ 

UV 3*1*1: 1*3* * 228m. 

FAB 27J§H1 H*«fl^ ^ £W*J1H Sl^fl, 417.24051W -ff4 <>1£(M+H)°1 C 21 H 38 0 6 P3 A 1 (°1 

417.2406)^1 A 0 >-g-S}^ ^#5)^4. ESI + £El^1 ^83*1 ^S: 221amu. 
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'H 


13 C 


1 




171.07 


2 




11 4.60 (3.1Hz) a) 


3 


3.87 


40.74 


4 


4.45/3.84 


66.03 


5 


4.30/4.25 


69.39 (5. 9Hz) a) 


6 




16 1.4 7 (8.0Hz) a) 


7 


2.40 


17.90 (4.9Hz) a) 


1' 


4.24 


71.60 (6.6Hz) a) 


2' 


1.73 


31.16(6.2Hz) a) 


3' 


1.41 


26.38 


4' -11' 


1.35 -1.26 


30.76 -30.11 


12' 


1.35 -1.26 


33.06 


13' 


1.31 


23.72 


14' 


0.89 


14.41 


a) 13 C/ 31 P n m tJLlH 4^4. 



-a*H i6 



41*11 5 U 6<H1 44 «f^« 21* <a*H go]]^ 7i^€ «}s> &°1 S-^U AW^iifi R ^ els^s-l^ 
^313 4^ ^ofl S-a) (8mg)*>ul goflAisl- ^o] j^s^t)-. 

i 6 .7* 

f"$, #4: -tf-fr -fi-71 -8-nH 7l-g-^ol^u> # ^ ^ oflEfl = oflA^ tf-g-^oj - ^ 

UV2H*1: nil^:4-^ 228nm. 

FAB 2:?1«HW JL^tn^ ^ £W3lH 431. 2561 °M § -£4 =>1£(M+H)£ C Z2 H„ 0 0 6 P3 (°1 

431.2562)1 -^-f^lrr 3-^5. £lKE|S}4. ESI + ^aj?! 2 21amu. 



*7fls-*| ^-2003 -0009464 



5] 





'H 


13 C 


1 




171.06 


2 




1 14.58 (3.2Hz) a) 


3 


3.87 


40.75 


4 


4.45/3.85 


66.04 


5 


4.30/4.25 


69.40 (6.0Hz) a) 


6 




161.48 (8.0Hz) a) 


7 


2.40 


17.90 (5.0Hz) a) 


1' 


4.24 


71.61 (7.0Hz) a) 


2' 


1.73 


31.16(6.2Hz) a > 


3' 


1.41 


26.38 


4' -12' 


1.37 -1.25 


30.74 -30.10 


13' 


1.17 


33.06 


14' 


1.30 


23.71 


15' 


0.89 


14.40 


a) 13 C/ 31 P tf^fe- t£°H 44^4. 



<S*H 17 



AH#^i^El R22) ^ ^ ^£[- 

*i*H 5 Si 6°fl 4ef ^€ 21# 8^1 71^=1 «}£}- go] §2]s}i aH^^bi R2 ^ a^l-S:!^ 
#W 16.4^-. 

^j. 44: -tf-fr -fM ^H*l 7^ol^pJ- JJ. a} °- oflBfl Hofl^J=. u+^oj £oj^ 

UV^tflsl; n0^^228nm. 

FAB IL^n^ ^ ^WWI 431.2564»iW £ °)£(M+H)£- C 22 H 40 0 6 P3 (°1 

431.2562) <H| ESI + SS^H 221amu. 
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[it 6] 





■h 


13 C 


1 




171.06(1.7Hz) a) 


2 




114.58(3.1Hz) a) 


3 


3.87 


40.75 


4 


4.46/3.85 


66.03 


5 


4.30/4.25 


69.39 (6.0Hz) a) 


6 




161.47 (8.0Hz) a) 


7 


2.40 


17.90 (4. 9Hz) a) 


1' 


4.24 


71.60 (6. 9Hz) a > 


2' 


1.73 


3 1.1 6 (6.6Hz) a) 


3' 


1.41 


26.38 


4' -10' 


1.37/1.25 


31.02 -30.10 


11' 


1.29 


28.51 j 


12' 


1.16 


40.24 


13' 


1.51 


29.15 


14', 15' 


0.87 


23.02 


a) 13 c/ 31 P ti<?_H] 



18 



^H 5 ^ 6i 44 *3 21# *JaH 8 o]j 7]#€ 44 £°1 AH#ela^H H^>£ZL2fl3il 

#313 4^ %n £3 (0.7mg)4:n ^*H g^Aii). &>] ^Sl-fcr}.. 

Al^ : 18.5*. 

&± -fr7l -§-°HH £ £ lEflH^A^ ^-g-^O] J7*fl ^ 

UV^tfl*!: *H4§- ^ 228nm. 

FAB £?1«HW jI^t ^ £%£*jlH S]*l|, 459.2883°W -£4 °)£(M+H)<>1 C 24 H 44 0 6 P2] -M^A 1 (<>1 
459.2575) <H] A J-§-4fe ESI + J2.E.<iA| J*3fa}<il 235amu. 
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jii 7] 





'H 


13 C 


1 




1 70.87 (1.4Hz) a) 


2 




113.66 (3.1Hz) a) 


3 


3.85 


40.77 


4 


4.45/3.85 


66.04 


5 


4.29/4.24 


69. 17 (6.0Hz) a) 


6 




165.80 (8.3Hz) a) 


7 


2.98/2.82 


25.05 (4.6Hz) a) 


8 


1.16 


10.86 


1' 


4.25 


71.57 (6.9Hz) a > 


2' 


1.74 


31.19 (6.3Hz) a) 


3' 


1.42 


26.41 


4' -13' 


1.34 -1.29 


30.76 -30.11 


14' 


1.34 -1.29 


33.07 


15' 


1.31 


23.73 


16' 


0.89 


14.43 


a) 13 c/ 31 P m% t4 a vH 44\fi4. 



19 



*J*H 5 $ 6^1 44 ^« *«l 21* ^A]o| 8 ofl 71*^ 4# £o| AH#Hla^H Tfe 3S.^£ZL2fl2| 

^313 4# 4*fl £*M (5mg)4n 4H<* 9°H4 2*1 ^s|-tt4. 

i9.i$. 

f^3, -8-71 -§-n]HH 7)--g-^°l*14 -I- * 4) -ft. o^so^^ ^-§-*J o| j^fl f-^. 

UV^tfl^l: ^144- ^ 228nm. 

FAB ££4°M ^ » ^l^^] o^ fl 473.3030°MB1 £ -£4 <>1£(M+H)°1 C 25 H 46 0 6 P5l 

473.3032)^1 ^*}±r 5^1 ^#£1^4. ESI + 2.H°1|^2] ^^<fl 249amu. 



^7fls-^ s-2003 -0009464 





'H 


13 C 


1 




170.98(1.7Hz) a) 


2 




114.39 (3.1Hz) a) 


3 


3.87 


40.78 


4 


4.46/3.85 


66.02 


5 


4.29/4.26 


69.23 (5.9Hz) a) 


6 




164.69 (8.7Hz) a) 


7 


2.89/2.83 


33.35 (4.5Hz) a) 


8 


1.65 


20.63 


9 


0.98 


13.84 


1' 


4.25 


71.57 (6.6Hz) a) 


2' 


1.74 


31.18(6.2Hz) a) 


3' 


1.42 


26.42 


4' -13' 


1.34 -1.29 


30.78 -30.11 


14' 


1.34 -1.29 


33.06 


15' 


1.31 


23.72 


16' 


0.89 


14.42 


a) 13 C/ 31 P tftfe %2.*M ^\m. 



20 



4 6 lt2]l±H T23] ^ g a^J}- 

4i*H 5 ^ 6i 44 ^ss) £.q 21* ^Aim 8 «H 71^^ 4^ *M £342. 4ol§eii^ T2 ^ f^toefl 
si ^121 4^ m *3 (4mg)3}ji -gAU g«H^ £o| JHJSF*4. 

Al^: 18.7*. 

33: ^M. <5fcfc -fi-71 &*HM ^WM^ # ^ 6|«|ac|A)^ VH-flSl Jl^l #H. 

UV3jtfl*l: Dim* 228nm. 

FAB S^HW 2**11^ *J%= ^HHHWl Sl*fl, 473.3035°M § -£4 °1£(M+H)<>1 C 25 h 46 0 6 PS1 <g«3 (o] 
473.3032) °ll %<L3. £4. ESI + S.H°|<M ?Sr^*°l ^S: 249amu. 
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[i£91 





'H 


13 C 


1 




170.98 (1.7Hz) aJ 


2 




114.40 (3.1Hz) a) 


3 


3.87 


40.78 


4 


4.46/3.85 


66.02 


5 


4.29/4.25 


69.23 (5.9Hz) a) 


6 




164.69 (8.7Hz) a) 


7 


2.90/2.83 


33.35 (4.5Hz) a) 


8 


1.65 


20.63 


9 


0.98 


13.84 


1' 


4.24 


71.57(6.9Hz) a) 


2' 


1.74 


31.18(6.2Hz) a > 


3' 


1.42 


26.42 


4' -11' 


1.37 -1.25 


31.03 -30.11 


12' 


1.29 


28.52 


13' 


1.17 


40.25 


14' 


1.52 


29.15 


15', 16' 


0.87 


23.03 





43 *H 21 



*H«a|i:£3 A: 20nM, 



^>°l#e1ii^i N: 450nM, 



<M-°l*Blii€ P: 30nM, 



4°lt^li€ P2: 40nM, 
4 6 lt2]ii!l R: 10nM, 
*W#3£^ R2: 220nM, 



S: 20nM, 



T: 200nM, 



AH-t^iill T2: 60nM. 



(57) ?h^i $$1 
1. 
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44^! I 



R2 




44*M4, 

R'Sr (1) 2]ifl 24r 44, IS} -friE44, 4iL - Hl-b «H^1^H§b3 <g - JJjl, *1«:£]4 &7}4 (1.1) -OH, 
(1.2) =0, (1.3) -0 -C j -Q -tapH, 34 SEfe (1.4) -0 -C 2 -Q -1H1^( 0 H, 4?1]4£ 

zjrSfl S&ir^4°14), (1.5) -C, -Q £S£ 34) S=fe^4|al4). (1.6) -41, (1.7) -C , -Ce -11 

"8*1, (1.8) -341, (1.9) -NH -C , -Qs -M(°H, 11^ z]4fl £^ (1.10) -NH -C 2 -Q -1?)11 

(olnfl, 34 Stt ^444), (1.11) -NH 2 , (1.12) =S, (1.13) -S -C , -Q -11 pi"!, 1!^: ^4 Sl 

$r 4^ 0 14), (1.14) -S -C 2 -Q -l?l|l(4"ll, 141^ 34 SEfe- 44°]4) ^ (1.15) £3.3! (°H, *14*fl 
(1.1) 44 (1.15)*? ^4 ^7}^^ 341 *r $14)4 3*11 1 - SE^r 4444, iBi^r 2 44 303 4^4; JEfe 
(2) [ -41 4CH 2 )J m 4 ^SV5]^1 S>7i4 34^1 (1.1)44 (1.15)3. 1 -H4f 4444 -[-41-(CH 2 )J m 
(44n^J m£^3 ^^°-ia 1, 2SEfe 33 3=^44)4^; 

R 2 *r (1) C, -Q -ll(4"l|, 11£ 3«:44 &7i4 3**11 (1.1) M]4 (1.15)3. 1 - iE^r 43«:^4), (2) C 2 
-Cg -1?111(44 1?II1£ 4444 &44 4«r4 (1.1) ^4 (1.15)3. 1 - SE^r 43444), SEfe (3) C 2 -C 
6 -1?11(4 4 1?1^£3433 SM4 (i.i) ifl4 (1.15)3. 1 -2E£r 4*1444)4H; 

E^r 4(P) 5E£r 4(S) 4444, 

X^X^X,* 43 *ra3-°3. (1) -0-, (2) -NH -, (3) -N= (4) -S - 2Hr (5) -CH -CHR 2 -44. 

^T 1- * 2. 

4l%Hl $144, R 1 °1 4^11 §M1, 5.4 li4, ?K& - 3E£r 31313441^1 <r Sl^r, 3434 &44 3 
431 (1.1) 4*1 (1.15)3 1 - 2L£r 4 -344 44^ 10 ^4 184 4£ifl<y^ 43il3 444 13 44# 
21^ 43 ^^a) o. s « 



^1i45Ett ^I24°fl R'°l (1) -(CH 2 ) 15 CH 3 , (2) -(CH 2 ) 13 CH(CH 3 ) 2 , (3) - (CH 2 )„ CH (OH) (CH 2 ) 

3 CH 3 , (4) -(CH 2 ),, CH(OH)CH 2 CH(CH 3 ) 2 , (5) - (CH 2 ) 12 CH(OH) (CH 2 ) 2 CH 3 , (6) - (CH 2 ) 13 CH (OH)CH 
2 CH 3 , (7) -(CH 2 ) U CH(OH)CH 3 , (8) - (CH 2 ) 15 CH 2 (OH), (9) -(CH 2 ) 1B CH 3 , (10) - (CH 2 ) 13 C =OCH 2 C 
H 3 , (11) -(CH 2 ) 12 C=OCH 2 CH 2 CH 3 , (12) - (CH 2 ),, C=OCH 2 CH 2 CH 2 CH 3 , (13) - (CH 2 ) 13 CH 3 , (14) -( 
CH 2 ) n CH(CH 3 ) 2 , (15) -(CH 2 ) 14 CH 3 S^ (16) -(CH 2 ) 12 CH(CH 3 ) 2 1* 43^-3 4*r, 443 13 44# 
43 ^343-°-3 ^-§-3*r <*. 

4i4 313 434 t <Hir. 4 %H1 143, R 2 4 C, -Q -111* 43^3 4^, 444 151 44# ^ 43 ^3 

44^3.^^-4^ 4 

4^4 5. 
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3433 5133, R z 3 -CH 3 , -CH 2 CH 3 ££if -CH 2 CH 2 CH 3 "9 * 43-^5. 3£r, 333 13 33* SEtt 33 33 
33-° S 3-§-3rr 3. 

3^3- 6. 

3l3 33 353 t * % Vo fl 5a«H>H, n H"t i=«aSfH>li * HAG 004107 (DSM 13381) iE±r 33 33 

3 a^r *3333 § 33* 333 13 33# 33 333 «H3 Hfl*l f^l 333 i^HH ajj«g= 

33^3 i^^l H, 3* «fl<£ 33^33 £3333 °J3£ 3* 333 ^7># 3333^L 3*3^ -go. 
S £«-aJ3 o.^ ^liS^Hrft, 333 13 3^* 5E^r 33 ^333 SL3. 3 -§-3^ 3. 

3^8" 7. 

33# iEai £D }o|^ ^ HAG 004107 (DSM 13381) 33 333 £tt *3333 ? 33* 333 13 3 

3* 33 33 33 f^l ^3* 333 ^f-ft^^HH «B3 33^3 ^ai^Izl, on- 33^33 

£3333 OJS1S OH 333 ^3* JE^ 3333AS 3*3^r 9 £-3. 333?]^ ^ ^f-ft^ 43-°il 3^r, 

3i3 33 *163 ^ ft 33 4^ 333 13 33* 3E£r 33 3333^ 3-§-3^ "93 3s 33. 
3733 5i«H>H. *"£* 18 33 35°C3 3 6 33 83 P H33 Jl33 ^333 ^*83* f=8Al 3^r 
3i3 33 36ft § 3:= %H1 5tH3, 33^3 3-§-3-3 3ft 3-33 13 3-ft* ££ 33 3333iLS 3-§-3 



^t 1 * 10. 

3ift MM 363 § 3^ ft 5U<H>H, 33-§- 3^15.^ a}^}7] 3ft 333 13 3ft* ££ 33 *<53 
33^S3^3^3. 

3¥3 11. 

3i3 33 363 ^ 3^ ft 33 5133, 33^33^3 3-§-33 3ft 333 13 3«-# 3^ 33 3333-^sl 
3*3^3. 

12. 

3 13 33 363 ? 3^ ft 33 3£ 333 13 3ft# 33 3333^ 3-§-3£ 3 33 33* ft**Hr 
33133 ^1^1. 

3^3- 13. 

3 13 MH 36ft f= «Hi= ft 33 3£ 333 13 3ft* SEfe 33 3333^51 3*3^ 3 33 33* 33ft 
^-33 ^/HL^r 33#* 3*33 ^ftft ^33^ i333^ 5* 3Lft3* 43 3^, 31233 3€ 333 
3 333 3i 33. 

3^3 14. 



- 30 - 
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